Cross section (barns)

JENDL-4 W-182

Principal cross sections

= = = = =
@) o (@) o o
o = N w
I I I | I

|

=
(BN
I

total

absorption

elastic

gamma production

10

| |
11 901% 100 10® 107 10® 10° 10% 10° 10° 107

Energy (MeV)




JENDL-4 W-182

resonance total cross section

10*

=
o
w

Cross section (barns)
o
N

=
o
[EEN

— total

|
o|
(o)

Energy (MeV)

|
o|
(6]




JENDL-4 W-182

resonance total cross section

= = = =
o o @) o
- N w 1N

Cross section (barns)

=
o
o

— total

|
o|
(6]

Energy (MeV)

H
oI
N




JENDL-4 W-182

resonance total cross section

1 —— total

[N

Cross section (barns)
o
I

=

o
o
I

\

T 1 ||'I'I|||

H
oI
N

Energy (MeV)

|
o|
w




JENDL-4 W-182

resonance total cross section

total

Cross section (barns)

1071 =

1073

Energy (MeV)

1072




JENDL-4 W-182

resonance total cross section

10*

Cross section (barns)

1 — total

10°

Energy (MeV)




JENDL-4 W-182
resonance absorption cross sections

10*

capture

=
o
w

=
o
N

Cross section (barns)

=

|
o|
(o)

Energy (MeV)

|
o|
(6]




JENDL-4 W-182

resonance absorption cross sections

10*

|
o
w

N

Cross section (barns)
o
|_\

=
o
o

=
oI
[IEN

capture

|

|
o|
(6]

Energy (MeV)




Cross section (barns)

JENDL-4 W-182
resonance absorption cross sections

—1— capture

=

o
w
|

=
o
N
|

|

o
=
I

=

o
o
|

|

=
[N
I

=
oI
N

H
oI
N

Energy (MeV)

1073




Cross section (barns)

JENDL-4 W-182
resonance absorption cross sections
|

AN
NI
102_5 \NWUUU WU) U

Energy (MeV)




JENDL-4 W-182
resonance absorption cross sections

10'1 1 1 1

capture

Cross section (barns)

Energy (MeV)

10*




Cross section (barns)

JENDL-4 W-182
UR total cross section
L

4 — Inf. Dil.
— 100b
— 1b

. —— ]

107 107
Energy (MeV)




Cross section (barns)

JENDL-4 W-182
UR elastic cross section
L

4 — Inf. Dil.
— 100b
— 1b

_M L

107 107
Energy (MeV)




Cross section (barns)

JENDL-4 W-182
UR capture cross section

100 ] | I
1 — Inf. Dil. B
1 — 100b B
- — 1 b L
101 -
| | | | I 2 | | | | | | | I 1
10 10

Energy (MeV)




JENDL-4 W-182
Heating
| |

— heating

Heating (MeV/reaction)
o
I

[ [ [ [ [ [ [ [ [ [
10t 101° 10° 10® 107 10° 10° 10% 102 107 10t

Energy (MeV)




Damage (MeV-barns)

JENDL-4 W-182
Damage

=

oI
(RN
I

=

ol
N
I

=

ol
w
I

=

=
I
I

—— damage

I8

[ [ [ [ [ [ [
10° 10° 10*% 102 107 10t 10° 10t

Energy (MeV)




Cross section (barns)

JENDL-4 W-182
Non-threshold reactions

| | | |
10% —
— (n,gma)
— (n,a)
103 | (n,xa)
10% —
10t —
10° —
101 -
2 l“
10 11 I10 I9 I8 I7 I6 I5 I-4 |-3 | I-2 I-1
10" 10 107 10° 10" 10° 10™ 10 10° 10° 10

Energy (MeV)




JENDL-4 W-182

Principal cross sections

12 I I

=
co o
I I

Cross section (barns)
(@)}
I

total
absorption
elastic

gamma production

I I
10 12

Energy (MeV)

14

16

18

20




JENDL-4 W-182
Heating

250

%107 |
— heating

N

o

O
I
I

150 — =

Heating (MeV/reaction)
2
I
I

a1
o
|
I

0 | | |
0 5 10 15 20

Energy (MeV)




Damage (MeV-barns)

JENDL-4 W-182
Damage

300 '

*10°3
—— damage

N

o)

o
|

N

o

o
|

=

a1

o
I

=

o

o
I

o)
o
|

I I I
8 10 12

Energy (MeV)

I I I
14 16 18 20




Cross section (barns)

JENDL-4 W-182
Non-threshold reactions

1071

= = =

< S, =
N o N
I I I

=

ol
(6
I

I I I
8 10 12

Energy (MeV)

14

16

18

20




JENDL-4 W-182
Inelastic levels

1.6
1.4 - — (n,n*1) m
— (n,n*2)
— — (n,n*3)
n 1.2- — (n,n*4) —
E — (n,n*5)
®
L 1.0 =
S
= 0.8 7 —
(&)
Q
)
7)) 06 ] —
n
O
Q 0.4 - -
0.2 -
0.0 | — | | | | | |
0 2 4 8 10 12 14 16 18 20

Energy (MeV)




JENDL-4 W-182
Inelastic levels

300 ' '
*10°3
— (n,n*6)
250 ] I (n1n*7) |
— (n,n*8)
— (n,n*9)
— (n,n*10)

N

o

o
|

100 —

Cross section (barns)
o
o
I

o)
o
|

I I I I I
8 10 12 14 16 18

Energy (MeV)

20




JENDL-4 W-182
Inelastic levels

80

*1073
70 —

o)}
o
|

o)
o
|

Cross section (barns)
w H
o o
I I

N
o
I

=
o
|

I

(n,n*11)
(n,n*12)
(n,n*13)
(n,n*14)
(n,n*15)

I I
8 10 12

Energy (MeV)

I
14

I
16

I
18

20




JENDL-4 W-182
Inelastic levels

80

*1073
70 —

o)}
o
|

o)
o
|

Cross section (barns)
w H
o o
I I

N
o
I

=
o
|

(n,n*16)
(n,n*17)
(n,n*18)
(n,n*19)
(n,n*20)

I I
8 10 12

Energy (MeV)

14

I
16

I
18

20




JENDL-4 W-182
Inelastic levels

80
*107
70— —— (n,n*21) =
— (n,n*22)
— — (n,n*23)
n 60 — (n,n*24) n
- — (n,n*25)
©
Q50 - -
o
= 40 — -
(&)
(b
7))}
(7)) 30 ] —
7))}
O
Q 20— —
10 —
0 | | | | | |
0 8 10 12 14 16 18 20

Energy (MeV)




JENDL-4 W-182
Inelastic levels

100 ' '
*1073
— (n,n*26)
—  (n,n*27)

— 80 — (n,n*28)
2 — (n,n*29)
= — (n,n*30)
®©
o
c
e
0
D
N 40—
N
N
O
@)

20 —

0 | i i i i i i | |

0 2 4 6 8 10 12 14 16 18

Energy (MeV)




JENDL-4 W-182
Inelastic levels

70 ' '
*107
o — (n,n*31) L
&l — (n,n*32)
Py — (n,n*33)
7p) — (n,n*34)
c 50+ —— (n,n*35) B
®
=)
— 40— .
O
g
7 30 — =
7))}
7))}
O 20- -
@)
10 — -
0 | | | | | | |
0 2 4 8 10 12 14 16 18 20

Energy (MeV)




JENDL-4 W-182
Inelastic levels

25 I I
*107
— (n,n*36)
— (n,n*37)
20 ——  (n,n*38) B
) — (n,n*39)
- — (n,n*40)
®
®)
c
e
O
Q
N 10 —
%)
)
O
@)
5— |
0 | | | | | | |
0 2 4 8 10 12 14 16 18 20

Energy (MeV)




Cross section (barns)

JENDL-4 W-182
Threshold reactions

2.5

— (n,2n)

— (n,3n)

— (nh,n%)a
201 — (n,2n)a B

— (n,n*)p
1.5 B
1.0 - B
0.5 - L
0.0 | | | | | | | |

0) 2 4 8 10 12 14 16 18 20

Energy (MeV)




JENDL-4 W-182
Threshold reactions

3.0 ' '

(n,n*)d

N
&
|

N
o
|

Cross section (barns)
- -
o o
I I

O
&
|

o
o

(@)
N
N

Energy (MeV)




JENDL-4 W-182
Threshold reactions

25 I I I

w1 -3
10 D

(n,hel)

(n,xp)
(n,xd)
(n,xt)

= = N
o &) o
I I I

Cross section (barns)

ol
|

Energy (MeV)




JENDL-4 W-182
Threshold reactions

40

107
35

w
o
|

N
ol
I

Cross section (barns)
= N
o1 o
I I

=
o
|

ol
|

— (n,xhe3)

o
(@))

I I
12 14

Energy (MeV)

16

18

20




LYoniCos

JENDL-4 W-182
angular distribution for elastic




JENDL-4 W-182

angular distribution for (n,n*1)




LYoniCos

JENDL-4 W-182

angular distribution for (n,n*2) N

d}Q

§
@0\(?0 0
\




JENDL-4 W-182
angular distribution for (n,n*3)

LYoniCos

W Q0
) QQ
\/

¥




LoniCos

JENDL-4 W-182
angular distribution for (n,n*4)

1
O = \\
19 3 § \
~<7 0/
s
(. QO
O@/}@ \O\S\
O




JENDL-4 W-182

angular distribution for (n,n*5)

SR\ N\SXY




JENDL-4 W-182

angular distribution for (n,n*6)

SR\ N\SXY




angular distribution for (n,n*7)

JENDL-4 W-182




JENDL-4 W-182
angular distribution for (n,n*8)

LYoniCos




JENDL-4 W-182

angular distribution for (n,n*9)

SR\ N\SXY




JENDL-4 W-182
angular distribution for (n,n*10)

LYoniCos




JENDL-4 W-182

angular distribution for (n,n*11)

SO0\




JENDL-4 W-182

angular distribution for (n,n*12)
0 -
10 7

>
2 S
J 5
% .
-~
5 ’ S ~ $
| > &
<5 < {\Q}%
o, “o | Lo
O'S‘/’ o a
’>® ‘S
O




JENDL-4 W-182

angular distribution for (n,n*13)
0 =
10 7

>
(8 [V NS
Y = -
5 \ >
-

5 \ ’ S ~ $

| S &

Sz K P
’>® ‘S
O




JENDL-4 W-182

angular distribution for (n,n*14)
0 -
10 7
: A

>
2 S
J 5
% =
-~
5 ’ S ~ $
| > &
<5 < {\Q}%
o, “o | Lo
O'S‘/’ o a
’>® ‘S
O




JENDL-4 W-182

angular distribution for (n,n*15)
0 =
10 7

f >
o - <>
Jo. W ~>
@, N a
o ~
g ’ > @Q)A\
- ﬁ\
o << > o <
o, “o | ke
O'S‘/’ o a
’>® ‘S
O




JENDL-4 W-182

angular distribution for (n,n*16)
0 =
10 T A

>
2 S
J 5
<
o | ~
3 ’ S S
| S &
o < | > v <
o, “o | S
O'S‘/’ o a
’>® ‘S
O




JENDL-4 W-182

angular distribution for (n,n*17)
0 -
10 7

>
2 S
J | <
3 \ >
‘ N

5' ‘ ’ S ~ $

| >

o, “o | ke

O'S‘/’ o a
’>® ‘S
O




JENDL-4 W-182

angular distribution for (n,n*18)
W \
0 4 .
10

>
2 S
J 5
% =
-~
5 ’ S ~ $
| > &
<5 > {\@\o,
06\ > o <
o “o Lo
O'S‘/’ o a
’>® ‘S
<o




JENDL-4 W-182

angular distribution for (n,n*19)
0 =
10 1

>
2 S
J 5
2 \ >
-~
5 ’ S ~ $
| > &
<5 > {\@\o,
06\ > o <
o “o Lo
O'S‘/’ o a
’>® ‘S
<o




JENDL-4 W-182

angular distribution for (n,n*20)
0 =
10 7

~>
2 S
J 5
% =
-~
5« S ~ $
| > &
<5 > {\Q}Q’
06\ > v <
o “o Lo
O'S‘/’ o a
’>® ‘S
O




JENDL-4 W-182

angular distribution for (n,n*21)
0 -
101 N

) 4

>
2 S
J 5
<
% = -
o ~
% S S
) >
<5 < {\Q}%
o < > v <
o “o Lo
O'S‘/’ o a
’>® ‘S
O




JENDL-4 W-182

angular distribution for (n,n*22)
0 -
10 7

>
2 S
J 5
5 >
Q -~

5 ’ S ~ $

| > &

<5 < {\Q}%

o < > v <

o “o Lo

O'S‘/’ o a

’>® ‘S
O




JENDL-4 W-182

angular distribution for (n,n*23)
0 =
10 7

~>
2 S
J 5
% =
-~
5 ’ S ~ $
| > &
<5 > {\@\o,
06\ > o <
o “o Lo
O'S‘/’ o a
’>® ‘S
<o




JENDL-4 W-182

angular distribution for (n,n*24)

SO0\




JENDL-4 W-182

angular distribution for (n,n*25)
0 =
10 7

~>
2 S
J 5
% =
-~
5 ’ S ~ $
| > &
<5 > {\@\o,
06\ > o <
o “o Lo
O'S‘/’ o a
’>® ‘S
<o




JENDL-4 W-182

angular distribution for (n,n*26)

1 \
0 =
10 1 N

) 4

~>
2 S
J 5
<
% S >
o S
Q- ’ S S
| > &
<5 > {@\o,
06\ > o <
o “o Lo
O'S‘/’ o a
’>® ‘S
<o




JENDL-4 W-182

angular distribution for (n,n*27)
0 -
10 7
J N

>
2 S
J 5
% =
-~
5 ’ S ~ $
| > &
<5 < {\Q}%
o < > v <
o “o Lo
O'S‘/’ o a
’>® ‘S
O




JENDL-4 W-182

angular distribution for (n,n*28)
0 =
10 7

~>
2 S
J 5
% =
-~
5 ’ S ~ $
| > &
<5 > {\@\o,
06\ > o <
o “o Lo
O'S‘/’ o a
’>® ‘S
<o




JENDL-4 W-182

angular distribution for (n,n*29)
0 =
10 7

~>
2 S
J 5
% =
-~
5« S ~ $
| > &
<5 > {\Q}Q’
06\ > v <
o “o Lo
O'S‘/’ o a
’>® ‘S
O




JENDL-4 W-182
angular distribution for (n,n*30)

LYoniCos




JENDL-4 W-182

angular distribution for (n,n*31)

SO0\




JENDL-4 W-182
angular distribution for (n,n*32)

LYoniCos




JENDL-4 W-182

angular distribution for (n,n*33)




JENDL-4 W-182
angular distribution for (n,n*34)

LYoniCos




JENDL-4 W-182
angular distribution for (n,n*35)

LYoniCos




JENDL-4 W-182
angular distribution for (n,n*36)

LYoniCos




angular distribution for (n,n*37)

JENDL-4 W-182

SR\ N\SXY




JENDL-4 W-182
angular distribution for (n,n*38)

LYoniCos




JENDL-4 W-182

angular distribution for (n,n*39)




JENDL-4 W-182

angular distribution for (n,n*40) ‘
10 7

.

LYoniCos




JENDL-4 W-182

Neutron emission for (n,2n)

~>
A >
d) -
10 /
2Pl -
@) JAN
& > &
o =S
'\()’ <</Q
Sy S
o S
S, Yo ™
S
Qk {6\ D




JENDL-4 W-182
Neutron emission for (n,3n)

7 10
a)
2y .
c
A

1007

\S\@Q\"

SN
L o) e

~>
NS
NS
N
\’,\@‘2’
<>
o )
~ <SS
NA




Neutron emission for (n,n*)a




JENDL-4 W-182

Neutron emission for (n,2n)a

NS\NCOQ




JENDL-4 W-182
Neutron emission for (n,n*)p

LronieN

N
\

Y




JENDL-4 W-182

Neutron emission for (n,n*)d

NS\NCOQ




JENDL-4 W-182

Neutron emission for (n,n*)t

\ 9

.(.
o@
Y 0@
v

0" ¢

\ \ //0®®

o ST )
L (D
—\ <\

NS\NCOQ




JENDL-4 W-182

Neutron emission for (n,n*c)

NS\NICOQ




JENDL-4 W-182
Photon emission for (n,2n)

LronieN




JENDL-4 W-182
Photon emission for (n,3n)

9
10

7 0~

© 10 4

24

g [N

'l /2/

e

S, < 8

p N
%@




JENDL-4 W-182

Photon emission for (n,n*)a

NS\NCOQ



JENDL-4 W-182

Photon emission for (n,2n)a

\ N\

N\

o 00
—\

NS\NCOQ




JENDL-4 W-182
Photon emission for (n,n*)p

TronieN




JENDL-4 W-182

Photon emission for (n,n*)d

\
N\
(- ,00

NS\NCOQ




JENDL-4 W-182

Photon emission for (n,n*)t

LronieN
DN




JENDL-4 W-182

Photon emission for (n,n*1)

NS\NCOQ




JENDL-4 W-182

Photon emission for (n,n*2)

Q)
9
)
[/
g
2 Y,
Oy N
¢
9
2
ﬁv
0
<
b
o%
NN
| U W W A
Ow/ n//%

NS\NCOQ




~~
9p)
X
nll
c
N
S
@)
(€l
-
QO
)]
§2
=
)
-
O
')
o
L
al

JENDL-4 W-182

\ \ \
S

S

—\

NOIHWEN

=\
—\

A




S
= ¢
-
= 0
= o
S 7 /N
& S N
5 & Y
= g X
ANAVAIRC
¥ YN
- C
apye) AN A
m 2 o o Y
—~ O =\ =\ =\

NOIHWEN




A
. ¢
LO
e 0
= o
5 N
NE \ 7 Ax
fl__% 7 0.
S g —~  /\9, %
-t
R o
apye) S S W S A
Z O o S )
ul < (- <=0
— O <\ A

NOIHWEN




JENDL-4 W-182
Photon emission for (n,n*6)

2/
10
Z 0
® 10 U
0
5 241
10o” |
{
< &
“ 7
%@




JENDL-4 W-182

Photon emission for (n,n*7)

&
9
5
[/
A
? &\\Q
&, Y
0%
A
ﬁv
// ‘Wﬂ
NV
N
} } AN A
S SV \

NNIO0YA




JENDL-4 W-182
Photon emission for (n,n*8)

0 -
% 1
Z A
:‘é OIZ/ “ / |
g1y |
S
§:K <
%@ o




JENDL-4 W-182
Photon emission for (n,n*9)

10

7 0

%10 |

e

g v

1007
\\}
<
L




JENDL-4 W-182
Photon emission for (n,n*10)

LronieN
\

RN |




JENDL-4 W-182
Photon emission for (n,n*11)

0 4
50 P
Z / >
5 . | >
> 10 S
0’0/ > &
10 \ <b<</§
(. o
< @ e
//@
@@ VL




JENDL-4 W-182
Photon emission for (n,n*12)

LronieN




JENDL-4 W-182
Photon emission for (n,n*13)

0"
él A //
:‘é O'Z/ //
N
s 10/ S
< N
<
//@
@@ o\




JENDL-4 W-182
Photon emission for (n,n*14)

LronieN




JENDL-4 W-182
Photon emission for (n,n*15)

LronieN




JENDL-4 W-182
Photon emission for (n,n*16)

0"
20 |l L
2 I
= O,Z/ Q
g1y

(% \

N
< <
//@
@@ o




JENDL-4 W-182
Photon emission for (n,n*17)

LronieN




¢
o
T3S o A

0 00.
=\ =\

NOIHWEN

~
00)
—i
X
nll
c
N
S
@)
(€l
-
QO
)]
§2
=
)
-
O
')
o
L
al

JENDL-4 W-182




JENDL-4 W-182
Photon emission for (n,n*19)

O A
% 10
Z A
2
o 10
QO
{
< <
k%@ O

NS
>
%
S
R
> NS
<<




JENDL-4 W-182
Photon emission for (n,n*20)

0/
% 10 |
z A
o 24 M
o 40 “\L
o \U
< <
k%@ O




JENDL-4 W-182
Photon emission for (n,n*21)

LronieN




JENDL-4 W-182
Photon emission for (n,n*22)

0’
)
d v
% //
0 O,Z/ ¢

< ~

<
//%@ v

N
>
N
S
Y
> NS
<<




JENDL-4 W-182
Photon emission for (n,n*23)

LronieN




JENDL-4 W-182
Photon emission for (n,n*24)

LronieN




JENDL-4 W-182
Photon emission for (n,n*25)

0 4
% 1
% I 1=
o 24 M1 Ll
S .
< _, < >
%@ O




JENDL-4 W-182
Photon emission for (n,n*26)

LronieN
\

N
\




JENDL-4 W-182
Photon emission for (n,n*27)

LronieN
\

™
\




JENDL-4 W-182
Photon emission for (n,n*28)

0/
7% 10 g
z P
:‘é 2 A I\
o410 _ .
o ~
J\l o
«j:/ ¥ ~{ >
%@ a




JENDL-4 W-182
Photon emission for (n,n*29)

LronieN
\

™
\




JENDL-4 W-182
Photon emission for (n,n*30)

0 - /
% 10
Z A
2
o 40
(P4
< < §
k%@ O




JENDL-4 W-182
Photon emission for (n,n*31)

O /
% 10 1L~
zZ 1A
2 7 o
oV N
o ) il
< < o
k%@ O




JENDL-4 W-182
Photon emission for (n,n*32)

LronieN




JENDL-4 W-182
Photon emission for (n,n*33)

LronieN
\

™
\




JENDL-4 W-182
Photon emission for (n,n*34)

0/
% 10 L]
A //
o 24 A
540 L N
(&% \}\}
N N
N
S, < ~
%@ a

NS
>
%
S
R
> NS
<<




JENDL-4 W-182
Photon emission for (n,n*35)

LronieN
\

N
\




JENDL-4 W-182
Photon emission for (n,n*36)

LronieN




JENDL-4 W-182
Photon emission for (n,n*37)

O A
% 1
=
0 2 A { | {
= |
g
< <
k%@ O

~>
NS
NS
>
%
S
R
> NS
<<




JENDL-4 W-182
Photon emission for (n,n*38)

N
\

LronieN
\




JENDL-4 W-182
Photon emission for (n,n*39)

™
\

LronieN

/N

~>
NS
NS
>
%
S
R
> NS
<<




JENDL-4 W-182
Photon emission for (n,n*40)

LronieN




JENDL-4 W-182




JENDL-4 W-182

Photon emission for (n,gma)
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JENDL-4 W-182
thermal capture photon spectrum
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JENDL-4 W-182
14 MeV photon spectrum
| |

=

S

a0

e

[IEY
[N

[BEN
N

[REN
\l

N
o

I I
10 20

Gamma Energy (MeV)

o

w
o




JENDL-4 W-182
Particle heating contributions
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JENDL-4 W-182
Recoll Heating
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JENDL-4 W-182
Particle production cross sections
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JENDL-4 W-182
protons from (n,n*)p
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JENDL-4 W-182
deuterons from (n,n*)d
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JENDL-4 W-182

tritons from (n,n*)t
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JENDL-4 W-182
alphas from (n,n*)a
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alphas from (n,2n)a
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